Hepatic tumor-promoting chlorinated hydrocarbons stimulate protein kinase C activity.
Various chlorinated hydrocarbons, many of which are known hepatic tumor promoters, have been evaluated for their ability to stimulate protein kinase C (PKC) activity in vitro. Chlordane, kepone, toxaphene, heptachlor, 2,2-bis(4-chlorophenyl)-1,1-dichloroethane, the polychlorinated biphenyl Aroclor 1254, aldrin, 2,2-bis(4-chlorophenyl)-1,1,1-trichloroethane (DDT) and gamma-hexachlorocyclohexane (lindane) were the most potent stimulators of PKC activity. Of these compounds, chlordane was the most potent organochlorine pesticide. Chlordane (100 microM) stimulated mouse brain PKC activity in the 10(5) g supernatant to a maximum velocity equal to that obtained when the enzyme was maximally stimulated with the skin-tumor-promoting phorbol ester, 12-O-tetradecanoylphorbol-13-acetate (TPA). Chlordane concentrations as low as 1 microM significantly stimulated PKC activity. Chlordane-stimulated PKC activity was calcium-dependent, and in the presence of exogenous calcium, chlordane-stimulated PKC activity was at least 5-fold greater than in the absence of added calcium. In contrast, the addition of calcium only minimally affected (less than 30% increase) the TPA-stimulated PKC activity. Concentrations of TPA and chlordane which maximally stimulate PKC did not produce an additive effect on PKC activity. Chlordane- and TPA- stimulated PKC activity was phospholipid-dependent and could be inhibited by quercetin, a known inhibitor of PKC activity. Chlordane in the presence of calcium also stimulated mouse epidermal and hepatic PKC as well as purified rat brain PKC. These results demonstrate that a wide variety of chlorinated hydrocarbons, which are considered hepatic tumor promoters, stimulate protein kinase C activity in vitro.